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TmE first accounts of percutaneous renal biopsy were those of Perez Ara (1950) and Iverson and Brun (1951) , the latter describing their results of 80 biopsies. Since then numerous publications have appeared and biopsy of the kidney is now a well-established and safe procedure. We have had experience of 136 percutaneous biopsies out of a total of 142 attempts performed by the method described by Kark and Muehrcke (1954) . The material is fixed in 10% formol saline and, after paraffin embedding, serial sections 5 p thick are cut and mounted 6 per slide. Every fourth slide is stained with hvmatoxylin and eosin and appropriate slides are stained with hematoxylin and van Gieson's mixture, by the periodic acid-Schiff method and with methyl violet for amyloid. Other special stains are used when indicated. When necessary, additional material is removed and fixed in cold acetone for enzyme staining, or used for bacterial culture. The average number of glomeruli available for examination in our series was 23 with a range of 3-51. There were few complications; perinephric bleeding occurred in 2 patients, 1 of whom had to be transfused, and hematuria with colic, requiring pyelostomy, in 1.
The main indications are as follows: (2) Investigative procedures: (a) To study the evolution of diseases of the kidney. (b) To study renal lesions in non-fatal conditions. (c) To study renal disease using newer techniques such as enzyme staining and electron microscopy.
(3) To obtain material for bacterial culture in the diagnosis and study of pyelonephritis.
MARCH
The following are a few of the conditions we have studied in this series of biopsies:
Nephrotic syndrome.-34 cases of the nephrotic syndrome have been studied and an account of the first 20 of these has been published elsewhere (Joekes et al., 1958) . A wide variety of conditions was encountered, as follows: Ellis Type II nephritis 13, renal vein thrombosis 4, focal glomerulonephritis 7, mercury intoxication 2, acute diffuse glomerulonephritis 1, no recognizable abnormality 5. In addition one showed the changes of benign nephrosclerosis, and one only a few minor glomerular abnormalities. The chief importance of renal biopsy in this syndrome is that a rational assessment of steroid therapy can be made in the light of a precise histological diagnosis. The fallacy of claims of cure without knowledge of the underlying disease process is apparent.
Systemic lupus erythematosus.-6 cases have been studied, 2 by repeated biopsy. All had protein and abnormal cells in the urine. The most common abnormality, present in 4 of the cases, was an increase of cells in rounded areas at the periphery of individual tuft lobules with or without necrosis. Only some glomeruli showed these changes, the others being normal. "Wire loops" were found in only 2 cases, but in 1 of these the capillary basement membrane of the glomerular tufts was diffusely thickened. Intracapillary hyaline thrombi were found in the glomerular tufts in 2 cases. In no case were haematoxyphil bodies seen.
Schonlein-Henoch syndrome. These examples from the total number of cases studied show quite clearly the importance of renal biopsy. It is a procedure that will undoubtedly help to solve many of the outstanding problems of renal disease, but we feel most strongly that at the present time it should not be carried out in an unsystematic way and is likely to produce its best results only when there is close and continuous co-operation between clinician and pathologist.
Some Aspects of Magnesium Metabolism and Magnesium Deficiency
By I. MACINTYRE, M.B. London ALTHOUGH magnesium is the fourth most abundant cation in the body (after calcium, sodium and potassium) we know relatively little of its main functions in vivo and even less of its importance in disease. An adult man contains about 2,000 mEq. of magnesium (25 grams) and on an average diet ingests about 25 mEq. every day. Of this amount about one-third is absorbed and excreted in the urine while two-thirds pass into the faeces.
Like potassium, magnesium is present inside the cell in much greater concentration than in the extracellular fluid. It was once believed that potassium was retained inside the cell by a relative impermeability of the cell membrane; this notion was finally dispelled only when Noonan et al. (1941) showed that injected radioactive potassium rapidly mixed with all the potassium in the body of a rat, whether inside or outside of the cell. A suitable isotope of magnesium to carry out similar experiments has not been available until recently, so that those static concepts of impermeability discarded for potassium have been retained for magnesium.
I shall first describe some experiments with radioactive magnesium, mention briefly magnesium and oxidative phosphorylation, and finally discuss experimental magnesium deficiency in the rat.
Experiments with radioactive magnesium.-21'Mg has a half-life of twenty-one hours and emits ,B and y rays of sufficient energy to be recorded easily with standard equipment. Small quantities can be obtained "carrier-free". An intraperitoneal injection of radioactive magnesium was made in five hooded rats weighing about 185 grams (171-202 grams). The rats were killed at intervals up to two days, and samples of the various tissues obtained. The total magnesium content and radioactivity were then measured in each sample. Flame spectrophotometry (Maclntyre and Davidsson, 1958) was used for determination of magnesium. Fig. 1 shows the specifc activities of the various tissues plotted as a function of time. These figures are a measure of the extent to which the radioactive magnesium mixed with the stable magnesium in the tissues. Although these figures are uncorrected for the slightly differing weights of the animals, three features are striking:
(1) Most of the bone magnesium does not exchange rapidly. (2) At twenty-four hours the specific activity in muscle is less than half that of plasma. (3) The magnesium in the vital organs exchanges much more rapidly.
We may conclude that magnesium may exist in at least two forms in skeletal muscle, and that it readily crosses the cell membrane. It is clear that the high intracellular concentration of magnesium is maintained by something other than membrane impermeability, possibly by active transport.
Magnesium and oxidative phosphorylation. In the body, the energy released by oxidation of foodstuffs is partly stored in high energy phosphate bonds. Mitochondria can be isolated from cells, and are able to carry out this process of oxidative phosphorylation, in vitro under suitable conditions, which usually include the presence of magnesium. High concentrations of thyroxine in the medium lower the proportion of phosphate
